A number of investigators have made use of the electrophysiological method for the study of auditory sensitivity in insects. The method consists of the observation, during stimulation by sounds, of impulses produced in the nerve supplying the tympanal organ or, in some instances, of impulses in the thoracic ganglion to which this nerve runs. Wever and Bray' in their introduction of this method in 1933 reported results on two species of katydids, Amblycorypha oblongifolia and Pterophylla camellifolia, and one species of cricket, Gryllus assimilis. Soon thereafter, Wever2 obtained curves of threshold sensitivity in the sulfur-winged grasshopper, Arphia sulphurea. This method has since been used by Pumphrey and Rawdon-Smith' on the grasshopper Locusta migratoria migratorioides; by Autrum4 on the katydids L. viridissima, Decticus verrucivorus, and L. cantans; by Benedetti5' 6 on several species of Orthoptera, including Sphyngonotus coerulans, Anacridium aegyptum, and L. viridissima; and most recently by Tischner7 on the mosquito Anopheles subpictus. In the present study the method has been used in measurements of threshold sensitivity in the Atlantic grasshopper, Paroxya atlantica (Scudder).
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The insect was first prepared by removing the head, legs, wings, and the posterior portion of the abdomen, in order to reduce its mobility. The body portion was mounted on a pedestal of modeling clay, and an opening was made on the left side to give an exposure of the right tympanal nerve. In this exposure the left tympanal organ was removed, along with a part of the body wall. Also removed was a large mass of eggs or sperm, with which the insects were laden at this season (early November). Despite the extensive dissection, the usual respiratory move-ments were unimpaired, and the tissues remained in good condition as long as they were protected against drying.
The preparation was then located opposite a sound tube, with the tympanic membrane at a standard distance from the end of the tube. Sound intensities were measured by placing the tip of a calibrated probe tube connected to a condenser microphone at the same position as the tympanic membrane. An active electrode, consisting of a fine cotton thread soaked with saline solution, was placed on the tympanal nerve, and another electrode in the form of a steel needle was located in inactive tissue near by. The nerve currents aroused by acoustic stimulation were amplified and conducted to a telephone receiver, through which they became audible as sound. Pure tones over a range from 100 to 15,000 cycles per second were used as stimuli and were varied in intensity in steps of 2-5 db to determine a threshold. The threshold was definite: as the intensity was raised from a low level, the discharge appeared suddenly at an easily perceptible magnitude. At the threshold the impulses were relatively few, but as the intensity was raised further, they increased in number until a maximum was reached a few decibels above threshold.
At the low frequencies, up to 200 cycles, there was a fair degree of synchronism between the impulses and the stimulus waves. From 250 to 400 cycles this synchronism diminished, and beyond 400 cycles the discharge seemed wholly asynchronous.
Detailed threshold measurements were carried out on six animals, and in Figure 1 we show the median values obtained. For comparison we present in the same VOL. 43, 1957 graph the average human threshold curve for uniaural listening with a telephone receiver as determined in two experiments, one by Wegel8 (upright triangles) and one by Munson9 (inverted triangles).
As the curve shows, the tympanal organ of the grasshopper is relatively insensitive at the low frequencies but improves as the frequency is raised. The improvement occurs at a fairly regular rate of 6-7 db per octave, which suggests that within this range the vibratory response of the tympanal organ is largely determined by its stiffness. At the highest frequencies shown, the function still represents poorer sensitivity than the human curve, but from its trend it seems likely that at still -higher frequencies it would cross that curve. Impulses were obtained for tones beyond 15,000 cycles, but because the microphone calibration extended only to this frequency, it was not possible to make further quantitative measurements.
These results are similar in form to those previously obtained on other species of grasshoppers. The sulfur-winged grasshopper, Arphia sulphurea, studied by Wever, showed about 10 db less sensitivity in the low frequencies (300-1,000 cycles) and about 6 db greater sensitivity in the high frequencies (6,000-10,000 cycles). The migratory grasshopper L. migratoria migratorioides, studied by Pumphrey and Rawdon-Smith, showed about the same sensitivity as Paroxya atlantica in the low frequencies (400-1,000 cycles), but considerably greater sensitivity in the high frequencies. These differences may be due in part to differences of technique, but it is also possible that they represent true species variations.
